We report synthesis of non superconducting parent compound of iron chalcogenide, i.e., FeTe single crystal by self flux method. The FeTe single crystal is crystallized in tetragonal structure with the P4/nmm space group. The detailed SEM (scanning electron microscopy) results showed that the crystals are formed in slab like morphology and are near (slight deficiency of Te) stoichiometric with homogenous distribution of Fe and Te. The coupled structural and magnetic phase transition is seen at around 70K in both electrical resistivity and magnetization measurements, which is hysteric (ΔT = 5K) in nature with cooling and warming cycles.
INTRODUCTION
The discovery of Iron based superconductors had surely attracted great attention of the condensed matter physics community. These Iron based superconductors differ from phononmediated conventional superconductors in a way that their superconducting transition temperature (T c ) increases from 26K to as high as 55K, when nonmagnetic La in LaFeAs(O/F) is replaced by magnetic lanthanides, [1] [2] [3] [4] . This somehow suggests to break the myth of contemplate that magnetic ions break Cooper pairs of superconductors [5] . The parent undoped phase of Fe based pnictide superconductors i.e., REFeAsO is antiferromagnetic (AFM), which arises from the nesting of spin density wave (SDW) type order [6] . The superconductivity has been achieved through suppressing long range magnetic order by charge carrier doping or external pressure [7] . The parent non superconducting phase Fe of chalcogenide superconductors, i.e., FeTe has also anti-ferromagnetic ordering as similar to the compounds of Fe pnictides [8] . The parent compound FeTe exhibits drastic drop at T~70 K in electrical resistivity and magnetic susceptibility with decreasing temperature, which is related to antiferromagnetic ordering and coupled first-order structural phase transition [9, 10] . Clearly, the understanding of the ground state of both Fe pnictides and chalcogenide holds the key to shed light on mysterious superconductivity of these systems. Large single crystals of these compounds could be very useful in this regards.
Recently we reported on the growth of FeSe 1/2 Te 1/2 single crystals without flux [11] , which encouraged us to synthesize the FeTe single crystals through the same method. The iron chalcogenide single crystal materials were recently grown without flux by travelling floating zone technique and flux free growth [12] . The FeTe crystals haven grown earlier as well by self flux method but with help of high end furnaces employing travelling floating zone technique [13, 14] . In this short article, we report the successful synthesis of FeTe single crystals without flux and that also in a normal tube furnace without any complicated heating schedules related to travelling-solvent floating zone technique. The synthesized FeTe single crystal is crystallized in the tetragonal structure with the space group P4/nmm and the characteristic first order phase transition at nearly T=70K has been observed in magnetic, electrical resistivity and heat capacity measurement. We believe such flux free large crystals if exposed to neutron scattering measurements will provide fruitful and important information about the nature of magnetic ordering in these compounds. Once the ground state is understood fully, one could map the transformation from magnetic (FeTe) to superconducting FeSe 1/2 Te 1/2 .
EXPERIMENTAL DETAILS
The studied single crystals of FeTe were grown by a self flux melt growth method. We take high purity (99.99%) Fe, and Te powder in stoichiometric ratio and grind thoroughly in the argon atmosphere. Then mixed powder pelletized by applying uniaxial stress of 100 kg/cm 2 depend on the spin structure and the ferromagnetic Fe chains due to alternate length of the nearest Fe-Fe bonds. Furthermore, the magneto elastic terms are non-negligible the effective magnetic free energy generated by the lattice favors a first order transition [15] . Under pressure study shows the AFM unit cell deform to the orthorhombic crystal structure of space group Cmma, while the AFM alter to the monoclinic structure of P21/m space group [16] . This report suggests that the structural phase transition occurs with applied pressure in resulting lattice parameters are little bit short along spin-parallel alignment. Figure 4 represents the temperature dependence of the ac magnetic susceptibility for FeTe single crystal sample in at different ac field amplitudes. The ac susceptibility initially an increase with decreasing temperature sudden drop in the ac susceptibility moment has been observed at 70K and a clear anomaly at this temperature. This transition is due to coupled structural and magnetic phase transitions and the height increases with increasing amplitudes of ac field. field parallel to the sample the transition width increases from 5K to 11K, i.e. clear indication of anisotropy in the temperature dependence electrical resistivity. Earlier studies were focused on the temperature dependence of resistivity anisotropy in FeTe single crystals twinned with uniaxial strain [17] . It has been already shown that the resistivity along AFM direction is larger than that along the Ferromagnetic direction, which is exhibits the opposite behavior to the 122 series of Iron Pnictides and chalcogenide compounds [17] [18] [19] . The large change in the resistivity anisotropy behavior of FeTe is probably caused by the large localized moment and the spin of the itinerant electrons.
The temperature dependent heat-capacity measurement from 300K down to 2K is shown in figure 6 for FeTe single crystal sample. The most interesting feature is the spike like transition encountered in FeTe at about 72K. The anomaly at around 72K in C P (T) is generally due to the reported structural phase transition and possible contribution of any magnetic state such as SDW.
However, heat capacity transition due to the heat absorption and liberation from the first-order phase transition become apparent. This transition gives a change in entropy through local Fe moment in FeTe single crystal, the change in the entropy across the transition suggests that the major contribution to the entropy change at the phase transition.
In summery we synthesized FeTe single crystal through flux free technique the as synthesized FeTe single crystal is crystallized in the tetragonal structure with the P4/nmm space group. The structural phase transition at 70K has been confirmed from dc & ac magnetic susceptibility measurements. We observed that the transition width increases with filed as well as direction of applied magnetic field at the time cooling and warming. We also obtained spike 
